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ABSTRACT

Performance on complex (Space Relations and Verbal
Reasoning) and simple (Digit Symbol) tests was investigated as a
function of Byrne's Repression-Sensitization (RS) dimension, phasg of
. menstrual cycle and premenstrual-menstrual (PM). symptomatology in a
. group of females not taking oral contraceptives. Two control groups,
" consisting of males and females taking oral contraceptives, were
included. Equivalent tests were given at tw sessions two weeks apart.
Analysis of the Space Relations Test as a function of menstrual phase
‘and Repression-Sensitization indicated the predicted interaction
effect of phase by RS with poorest performance for the menstruating
repressor group (p.02), but the predicted deterioration by the
premenstrual repressor group was not observed. Similar analysis for
zhe Verbal Reasoning Test yielded an interaction effect of phase by
2S (P.03) and a main effect for phazse (p.05). As predicted,
differences on the Digit Symbol test did not reach significance.
Substituting PM symptomatology for RS, a significant effect was
obtained only for phase on the Verbal Reasoning Test (p.05). Results
were interpreted as indicating a reactive nature of repression, sq
that during menstruation, repressicn @may interfere particularly with
performance on complex tasks. The three subject groups did not differ
significantly on any of the three tests; however, trends in the
present data corroborated those quoted in the literature. (Author),
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Intellectual_Performance as a Function of

Repression and Menstrual Cycle

The area of sex differences in intellectual functioning has
Leen extensively reviewed (1,2,3). From these reviews one can identify
two major issues on which there is as yet little agreement. The
controversy over etiology involves a genetic-hormonal versus a
social learning position taken with respect to cauéal factors
underlying observaed sex differences in intellectual performance.
The other issue¢ guestions whether males excel in performance
involving visual-spatial information processing or on any cqmplex
restructuring tasks as compared to females.

Theories based on genatic or hormonal etiology lead to the
hypothesis that there are pervasive,-stablelsex differenceé in
intellectual functioning which consistently favor males in per-
formance of complex restructuring task; (2,4. At leést one.
of the “"hormonal” theories (4 suggests that females will be
consistently better than maleg on simple, repetitive tasks.
Theories based on social learning stress that observed sex
differences are determinred by early learning opportunities and
by the emotional aspects of the child’s environment, both of which
differ for boys and girls in our society. Both types of theories,

although using different explanatory constructs, predict stabl

sex diﬁfepences in intellectual functioning.

The present authors hypothesize that sex differeﬁces betwéen
males and females of menstruating age, such as those found on the
Differential Aptitude Tests (5), could be due to a subgroup &£
women whose performance varies as a function of the menstrual cycle.

It was felt that hypotheses of pervasive, stable sex differences

3
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in intellectual performance would be considerably weakened if-
one could identify a subgroup of females, with some special}
pPhysiological and/or psyéholoéical characteristics; who perform
poorly on a complex spatial restructuring test only during some
part of the menstrual cycle. Consistent with that literature,
such a subgroup of women was not predicted to show a large fluc-
tuation in performance on a complex verbal test or a simple
repetitive test as a function of the menstrual cycle.

Existing research on intellectual performance as a function
of the mensﬁrual cycle appears contradictory. Parlee (6) and
Sommer (7) summarized results some of which show sﬁch a functional
relationship, others that do not. Sommer's research shows no
méin effects of menstrual cycle-on intellectual performance as
measured on the Watson-Glaser test (8). It is important to note
that hypotheses developed for the present research pertain to
intefaction effects rather than to main effects.

---The Space Relztions and the Verbal Reasoning Tests of the

Differential Aptitude Tests (5) were chosen ag measures of com-

plex spatial restructuring and of complex verbal skills, re-
spectively. Bennett et al. (5) have shown sex differences on these
tests, and they have been described by other reviewers (2) as
appfopriate measures of such complex skills. That is, the Verbal
Reasoning Test is a measure of the ability to abstract, think con-
structively, and indicates a relativelj'complex reasoning process
in words. On the other hahd, the Space Relations Test measures
the ability to deal with concrete materials through visualization
and requires mental manipulations of objects in three-dimensional
space. The Digit Symbol Subtest, taken from the WAIS (9) was

taken as an example of a simple repetitive task (4).

4
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It was hypothesized‘that women ﬁgt taking oral contraceptives
who were identified as'repressors onuByrne’s(lO) Repression-
Sensitization scale would suffer a de#erioration in perforﬁénce
on the Space Relations Test during tﬂe vremenstrual and menstrual
phases as compared to mid cycle. Furthermore it was hypothesized
that women not taking oral contraceptives who scored high on a
premenstrual~-menstrual symptomatology questionnaire (11) would
suffer a deterioration in performance on the above test during the
premenstrual and menstrual phases of the menstrual cycle. No
variability in performance was predicted on either the Verbal
Reasoning Test or the simple test.

The hypotheses were based on several considerations. Studies
by Witkin and his collaborators {(12) suggested to the.pfesent..
authors that the onset of menstruation may be partly responsible
for the sex differences in field independence and other intell-
ectual skill areas for the following reasons: For those women high
on premenstrual-menstrual symptomatology who suffer from headaches
or cramps, intellectual performance would deteriorate pre-
menstrually or menstrually due to the distraction and stress
cauvsed directly by those symptoms, or more indirectly, due to
ieafﬁed emotional responses to those symptoms} Such feelings of
stress or threat when coupled with a repressive defensive style,

could:hage”detrimental effects on intellectual performance by

triggering repressive defense mechanisms. It is important to
realize that in this hypothesis, respression as measured on the
R-S scale is considered to be reactive, i.e. actively engaged

mainly under conditions that elicit threat or negative

Falling or low levels of progesterone and/or estrogen premens?rually
and menstrually have been implicated in the cyclical variability of
moods such as depression and tension (13, 14, i5). 5
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affect. ¢ This conceptualization of repression is similar to
Spielberger's (17) reactive conceptualization of anxiety (as
measured on the Taylor Manifest Anxiety Scale) and leads to the
present assumption that female repressors would suffer a signi-
ficant deferioration in intellectual performance only during the
premenstrual-menstrual phases of the menstrual cycle.

The hypothesized deterioration in intellectual performance
was limited mainly to spatial tasks not only because sex diff-
erences on the Verbal Reasoning Test are reported to be smaller
than on the Space Relations Test (5) but also due to results
reporgéd by Holzman ard Gardner (18) and_Messick (19) .~ The former -
authq%é'reported that subjects who:relied-chiefly on repression
as a .defense mechanism used leveling as a prominent mode of cog-
nitive functioning. Leveling was measured with a visual task.

In a pépcr on the impact of negative affect on cognition, Messick (19)
reportéd that the major effect was on tests of hidden patterns
- and hidden pictures. These are again visual tasks hypothesized -
to measure flexibility of closure and are related to the Witkin
et al. (12, 20) measures of field dependence-independence (19)

A male control group was included to determine whether the
traditional sex differences quoted in the literature would be
obtained. Females taking oral contraceptives were considered
separately from females not taking oral contraceptives, since

= there is some evidence that oral contraceptives have an effecto.rme—-

-- on perceﬁtionv (21) and that females who take them perform better: -

2 an extensive review of both theoretical and experimental issues
pertaining to the RS scale can be found in Lazarus, et al. {16).
It is quite possible that the RS scale is measuring simply one's
willingness to engage anxiety evoking material.

‘.\‘ 6
v
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on some intellectual tests (7).

METHOD
Subjects

Subjects were introductory psychology students who agreed
to participate in this research rather than to fulfill their
research requirements in other ways. Females were'selected at
random, i.e. by social security number, males by sign-up. Twenty-
five males and 84 females participated; it was later determined that
only 55 females were not taking oral contraceptive pills. Twenty-

three females were taking oral contraceptives.

Procedure

At-the beginning of the semester the subjeéts were asked to
£ill out Byrne's (10)RS scale and return for two experimental
sessions separated by 2 weeks.

Subjects appeared in the experimental sessions in gréuPSuof
6 toAls.tgx-ﬁemale experimenter was assigned:to the female groups -
and a male to the male grdups. At the first seséion, the experi-
menter stated that the tests were part of a-study investigating mood
and performance. A mood adjective check list was given, immediate-
ly followed by the Space Relations Test, the Verbal Reasoning Test
and the Digit Symbol Test. The same Digit Symbol Test was ad-
ministered at the two experimental sessions. Since scores at the
second §§§éion were signifiéahtlyfhigher comparéd to thé firé£
session, some of the,analysis'requiredfa‘transformatiénvbf all
Sscores to a single distribution.

An attempt was made to build two equivalent Space Relations

Subtests by using two consecutive questions at a time on each ..

7
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subtest. The Verbal Reasoning Subtests were formed by using odd
numbered questions On one subtest and eQen numbered questions on
the other. The Verbal ﬁeasoning Subtests proved to be equivalent,
i.e., the means.and standard deviations>of the two subtests did not
differ. The scores on the Space Relations Subtests were trans-
formed into a single standard distribution in order to make them
statistically equivalent, since one of the tests had 40 possible
correct answers and the other had 34 possible correct answers.
(Both tests had the same number of guestions, but questions differed
in the number of possible correct answers). Except for the reduced
fime limits on the Space Relations and Verbal Reasoning

Subtests, the administration and scoring of the subtests was done
according to.inStructions provided in the respective manuals -
(5,9). At the end of the second session, the subjects filled out

a funnel type postexperimental questionnaire (22) designed to

uncover. any suspicions they might have regarding the purpose of

the experiment. Subjects were then debriefed, with the purpose of

the research explained.

Determination 9£.Menstrual Phases

During debriefing, female subjects were asked to inform the
experimenter when the onset of their next menstruation occurred.

, Subjects were also asked to indicate the onset of their last period
to determine those subjects who were menstruating during the exper- -
imental sessions.

For purposes of data analysis, women who were not taking oral
contraceptives were defined as at mid cycle during days 13, 12,
11, 10, 9, 8 and 7 counting backwards from m§n§truation onset.,

No evidence of actual ovulation was gathered. Howevery if any

ERIC ' 8




Englander~Golden 8

women present in the data were not ovulating, they would only ada
error variance to the. finadl results. Premenstrual days were defined
as days 5, 4, 3, 2, and 1 wrior to menstruation; if subjects

began menstruating after participating in the study on day 0

(i.e., the day of the experiment) they were also classified as
premenstrual. Subjects were classified as menstruating if they

were in days 1, 2, 3, or 4 following menstruation onset, or if

they participated in the study on day 0 after beginning menstruation.
The rationale for these classifications is givén in Engiander-

Golden et 21. (11).

Détérmination of Symptomatology -and Contraceptive Use - -

Females filled out the symptomatology questionnaire for
séﬁeral phases of the menstrual cycle at the beginning of'the“"
debriefing session. The symptoms reported were cramps, headaches,
weight gain, physical tension, crying spells, lump-in-the-throat,

depression, and "tight band" around the head. Each symptom was ..-

.

judéed on d 4-point scale; The PM symptomatologY‘scorg.was com~ " -
posed of the sum of the premenstrual and menstrual scores. The

high and low symptomatoclogy groups were formed by a median split

on the premenstrual-menstrual symptomatology scale. Information
about use of contraceptives was obtained at the end of the debriefing

session. Subjects were assured anonymity.

x
RESULTS ... ...
At the first session 84 females participated.  Of these, only:::-
78 participated in the second session, where it was ascertained

that only 55 females were not taking oral contraceptives. Of these

9
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55 females one was pregnant, one was a foreign student with language
difficulties, and one was told about the experiment by a friend;

thus, the female group not taking oral contraceptives was reduced

" to 52. The RS score for one of these subjects could not be found.

An attempt was made to determine why the other six females did
not return for the second session. It was found that one had
pneumonia, one had the flu, one was a nurse on call in a 1oc?1
hospital, an three subjects could not be found. Of the 23 females
taking oral contraceptives, only 20 had available RS scores. Of
the 25 males who pérticipated in the first session, 22 returned to
the second session. |

Due to the small number-of-femdles taking oral contracepitives, .- .
the following analysis is limited only. to females not taking oral
contraceptives. Both the symptomatology and the repression-sen-
sitization dimensions were established by dividing subjects accord-
ing to a median split. The scores on the two Space R=lations Sub-
tests were transformed into a single>distribution‘with-a mean of- -
24.14 and standard deviatidh of 8.40. The scores on the Digit
Symbol Test for both experimental sessions were transformed to a
single distribution with a mean of 72.93 and standard'deviatioﬂ of
10.02. This transformation was needed since scores on the Digit
Symbol Test were significantly diffefent at the two experimental
sessions (t=4.28, df=43, p<.0l).

' Each subject appears only once in the“analysisvof~varianCeiﬁﬁif?fl;

However, some females were in two -different menstrual—phases - -~ - ~—
at the two experimental sessions; only one of their scores was used.
When a choice had to be made, it was always the midcycle score that

was dropped, since midcycle cells had more data than premenstrual

10
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or menstrual cells.

A 3 x 2 factorial énalysis of variance (with RS and pre-
menstrual, menstrual and midcycle phases of the menstrual cycle
as the two independent variables) indicated an interaction effect
of phase by RS for the Space Relations Test with poorest per-
formance for the menstruating repressor group (F (2, 38) = 4.72, p«.02).
As indicated in Table 1, that decrement in perférmance was strik-~
ing.3 A decrement in performance for the premenstrual repressor
groups was not found. A similar analysis for the Verpal Reason-
ing Test indicated significant main effect for phase'(§(2, 38) =
3.63, p<.05) with poorest performénce for the menstrdating group,
and an interaction effect of phase by RS (F(2, 38) = 3.63, p£.03)
with poorest performance again by the menstruating repressor group.
Significant results for theVerbal Reasoning Test were not predicted.
Congruent with predicticn, a similar analysis yielded no signifi-
cant results on the Digit Symbol tgst;

— —— ——— ——————— ————— " — ————— —

- — = —————— - ——— —— — T ——— o — —

Substituting high-~low symptomatalogy for RS in the 3 x 2
factorial analysis of variance yielded a significant main effect
for phase only on the Verbal Reasoning Test (F(2,39) = 3.29, p<.05)
with the menstruating group showing poorest performance.

To compare the performance of females, females taking oral

contraceptives and males, the scores obtained-by each subject

at the two experimental sessions were averaged for -each test.

Although no formal analysis was made of this subgroup of females
with respect to academic performance in-general, it is:-important’
to note that none of these females were among the highest per-
formers on either the Space Relations or the Verbal Reasoning
Tests at other times of their menstrual cycle.

11
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Although the above groups did not differ significantly on any of
the three tests, the differences in intellectual performance
guoted in the literature were corroborated by the trends in the

bresent data. On the average, males obtained scores of 26.86

" on the Space Relations Test, 11.89 on the Verbal Reasoning Test,

and 70.57 on the Digit Symbol Test. The corrasponding scores for
females taking oral contraceptives were 25.25, 11.40 and 72.05.
Females not taking oral contraceptives scored 24.14, 11.22 and

73.7 on the respective tests.

DISCUSSION . .
By having subjects take the three.tests twice, .at a 2 week

interval, it was assumed that for most of the females the two

sessions would occur at significantly different points of their

menstrual cycle. To the extent that in some females a repressive
defensive style may be coupled with a feeling of threat or neg-
ative affect toward menstruation, it was hypothesized that these

females would- perform poorly on the Space-Relations Test-when

" either a threat or a negative affect arousing stimulus, i.e., men-

struation, is salient. Although menstruation should be most salient
while it is in progress, many women are aware of the onset Of
menstruation prior to its occurrence. Therefore, our hypothesis

was that both premenstrual and menstruating repressors would suffer

W_a_decrement.ln performance on such a test. ThlS hypothes1s recelved

B N SV U e . ——

confirmation only with respect to the menstruatlng Tepressor group

who showed the poorest performance on the Space Relations Test
when cempared to premenstrual or mid cycle repressors or all female

sen51tlzers. The fact that no 51gn1flcant dlfferences were found

e e e . R e

on the Dlglt Symbol Test supports the interpretation that repression

12
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will interact with menstruation to reduce performance primarily
for complex tasks'as indicated by the spatial and verbal tests.
Of course the hypothesis only predicted such an interaction for
the Space REIations.Test. The data indicating significance on
both complex tests, however, suggest that repression may inter-
act with menstruation to adversely affect performance on any
complex task.
The relationships obtained in the present experiment in which
suspicion by subjects concerning any aspect of the major hypo-
theses was apparently nonexistent, suggest a reactive naturéuqf re-
pression:  If this interpretation is correct,-then experiments:
designed to investigaté relationships between Repression-Sensiti-
zation and intellectual functioning will have to make.the appro-
priate threat or negative affect salient to the subjects. Results
such aéuthése reported by Clark and Neuringer (23)-'in a study where
sensitizers were not found to significantly exceed repressors on
any of their measures of intellectual performance, could be due
to the neutral condition under which tﬁe study was performed:
A further problem that needs to be clarified is the use of a median
split in the definition of repressors and sensitizers as compared i
to the use of extreme scorers, as was done by Clark and Neuringer (23)
To the extent that physical discomfort or some other physio-
logical-hormonal concomitants of the menstrual cycle may dispose
changes in intellectual performance across the menstrual cycle, it
was hypothesized that it would be thé“hi§h>péé&égg;ghai?ﬁeﬁgg;ﬁ;iwmﬂh
symptomatology females who would suffer a decrement in per formance

on the Space Relations Test premenstrually and during menstruation.

No signifidant differences were found as a function of sympto-

13
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matology for the Space Relations or Digit Symbol Tests. However,

the Verbal Reasoning Test- reached significance, indicating poorest
performance for the menstruating groups as a whole, irrespec- ’
tive of the high-low symptomatology variable.

Although a reactive nature of repression was suggested in
the present experiment l Ey which such a defense
mechanism might affec e uul performance was not stigated.
However, results reported by Rodih (24) suggest that reattribution
could be such a mechanism. Rodin concluded that if menstruating
women attribu;ed distress to symptoms of menstruation, they per-
formed better than equally (jistressed,nonfmenstruating*women?aﬁd*as -
well as women who were not distressed.

It is quite congruent to hypothesize that it is the sensitizer
who is more capable of reattributing her arousal to symptoms of men-
struation compared to the repressor. The latter would be reluctant
to engage an anxiety provoking stimulus which could be represented
by menstruation for some women.

A direct comparison between the two female groups and the
male group showed no significant differences on any of the three
tests. However, the trends in the pfesent data reflect differ-
ences in intellectual performance quoted in the literature (1-5, 7).

Results presented in Table 1 indicate that sex differences in in-
tellectual performance may arise due to the poor performance of
a subgroup of women, rather than due to some global pervasive = -
and stable sex differences in intellectual functioning. Further
research is neceséary to investigate similar relationships for
women taking oral contraceptives as well as the possible relation-

ship between repression and attribution.

14
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SUMMARY

It was hypothesized that some of the sex differences in in-
tellectual performance quoted in the literature could arise due to
a tempbrary decrement in performance suffered by a subgroup of women,
rather than due to pervasive and stable sex differences in intellec-
tual functioning. For this purpose‘tests were selected on which sex
differences have been rep ‘ted ~2ly the Space Relations Test
and the Verbal Reasoning Test (ioth from the Differential Apti-

tude Tests) and the Digit Symbol Test (taken from the WAIS and

" considered a simple, repetitive task). A direct comparison bétween

women -not taking oral contraceptives, women taking oral contra-
ceptives and men corroborate the general findings qﬁoted in.£he - -
literature, i.e., women not taking oral contraceptives have lowest
scores on the complex tests and highest scores on the simple test.
Perfofmance of women taking oral contraceptives falls between
that of women not taking oral contracéptives and men. The differences
among the three subject groups were not significant, but the trends
were consistent. N

To test the hypothesis pertaining to a tempofaiy decrement
in performance by a subgroup of women nqt taking oral contracep-
tives, the above tests were administered to menstruating, premen-
strual and mid cycle women who were identified as fepressors or
sensitizers and high or low in premenstrual-menstrual symptoma-l
tology. Results indicated that the major decrement in performance
on complex tests was suffered by menstruating repressors. It was.
suggested that such a subgroup of women may lower the normative
scores thained by women as a whole, thus giving rise to the ob-
served sex differences. It was suggested that repression is

engaged mainly under conditions of threat. Furthermore, it was

15
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suggested that a possible mechanism by which repression may ex-
ercise its detrimental effects is the inability of a menstruating
repressor to attribute her anxiety to menstruation.

Further research, with larger samples, is needed to do a
longitudinal analysis of performance both for women who are and
who are not taking oral contraceptives. Finally, research needs
to be done with male repressors when conditions of both threat and

attributionr ~nipulated.

16
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Means on Performance Tests and Number of Subjects

by Condition for Women and Men

-

Menstrual Space Relations Verbal Reasoning Digit Symbol
Phase Sensitizers Repressors Sensitizers Repressors Sensitizers Repressors
Premenstrual 24.57 (7) 28.20 (5) 12.43 (7) 13.20 (5) - 76.86 (7) 75.20 (5)
Menstrual 26.59 (7) 13.89 (8) 11.71 (7) 7.63 (8) 79.36 (7) 70.51 (8)
Mid cycle 23.49 (9) 27.38 (8) 11.00 (9) 13.13 (8) 73.42 (9) 71.81 (8)
; Mena - 26.89 (14) .26.81 .(8) -=- 11.57 (14) -42.44—(8) - =H69.53 (1&2;472.38 (8)
T Pill Women® 23.36 (7) 26.27--(13) 11.00—(7)" 11.73 (13) ‘;69;86f?(§)‘773}50'(13)7“T"~

a - ' . . A i
Sensitizers and repressors were defined-on the-basis—of -a-median split+

Scares of 41 or above were tonsidered -sensitizers:and 40 or below were repressors.

The male scores appearing.in’iﬁé.table, as well as those of women taking oral

contraceptives, are averages of the two scores for each subject .obtained .at the two -

experimental sessions.
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